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(57)Abstract: 

PROBLEM TO BE SOLVED: To carry out the 
optimalizing control of each power-generation element 
by muftivariable-model prediction control, by estimating 
a parameter incapable of being directly measured on the 
basis of the physical models of the power-generation 
elements and the quantity of state of an input process, 
and determining optimum-load distribution minimizing the 
cost of the whole power-plant. 

SOLUTION: In an optimalizing arithmetic section 1 14 in 
an optimalizing system 110, optimalizing arithmetic 
operation for minimizing the running cost of the whole 
power-plant is conducted on the basis of the quantity of 
the state of the power-plant, a parameter estimated by g 
a parameter estimation arithmetic section 1 12 and the 
physical model 1 1 3 of the power-plant by a 
mathematical programming method. In a multivariable 
control system 1 20, on the other hand, the optimum load 
of a boiler and the load of a turbine taken in by an 
optimalizing arithmetic-result input section 122 are 
taken in by a multivariable control operation section 123, and set as the set values of control 
operation. In a multivariable control operation section 1 23, the quantities of states of processes 
are taken in as a control variable, a disturbance variable and an operation variable, and 
multivariable control is conducted while using optimalizing arithmetic results as set values. 
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English Translation of the Relevant Parts 

Japanese Unexamined Patent Publication No. 2000-78749 

[Claim 1] 

An optimal control method of a power plant having 
paralleled multiple elements for power generation for 
controlling the multiple elements for power generation by 
optimal load distribution, the method comprising: 

estimating parameters related to characteristics and 
status of elements for power generation, which cannot be 
directly measured, among parameters necessary for operation of 
the optimal load distribution for each of the multiple elements 
for power generation by an operation based on physical model 
of the elements for power generation and state quantity of 
inputting process, 

determining the optimal load distribution for each of the 
elements for power generation to minimize cost of a whole power 
plant using the parameters for each of the elements for power 
generation obtained, and 

controlling each of the elements for power generation. 

[0001] 

[Field of the Invention] 

The present invention relates to an optimal operation 
control method and an optimal operation controller which 
effectively controls a power plant for supplying energy such 
as electricity or vapor to factories, etc. In particular, the 
invention provides an effective means to optimize load 
distribution between boilers or turbines placed in parallel 
when the power plant operates multiple boilers or turbines in 
parallel. 



1 



^ 



-3 



<lfl>H*MWOT (JP) (12) <k Hfl 45 1^ & $R (A) 



#^2000-78Z4flL b(S?£Z£& 
(P2000 -78749A3 
(43)4*iBB 5pricl2^3^14B (2000.3. 14) ^ 



(51)bita 7 
HO 2 J 3/00 

G0 5B 11/36 
13/04 

//H0 2P 9/00 



■nee 



F I 

H 0 2 J 3/00 

G0 5B 11/36 
13/04 

H 0 2 P 9/00 



f-TH*(##> 
B 5G0 6 6 
G 5H004 
P 5H590 



msm* am* »*s©sc4 fd & i jo 



(21)ffl«»# 


#«¥10-259100 


(71)tBI8A 


000005968 










(22)ftiKB 


3p^l0^ 8 ^ 31 H (1998. 8. 31) 




^«^EKAWrt-TS 5 * 2 # 






(72)S59i# 


*S SI 








raUim#«rtr}8IH3TB10#Jfc =Mft& 
























ramj&£3W?a»3T@io*«! =^b¥ 














(74)ttSA 


100070600 








titk mm 











(54) bbw©***] ft&7>h<»£mikfflw%mcxt&M<k®w ! && 



(57) [Sft] 




(2) 



ftffl 2000-78749 



[fS*>S 2 ] if 1 (c*3v mUt £ Hfc^ifc© 
?g«S*l-(ix jgm©^.:? hmm.<D*-'e 

[ss#is 3 ] mm $ n^ns^^yi b * 

[0 0 0 1] 

[ts. 

[0 0 0 2] 

2,^-tf^3, 4t, &Mmffi<o'&*?— tr>-5, 

/u=SFSr«ftfcag*i-538««6, 7, 8 fc, #>T?3e*S 
2 0 t , Ii2 3 U:3RftXtfm*tS:tti(&-i-5*« 
Sf 2 1, m^©^2 2 fcSrtfLTVS. 
[0 0 0 3] rCfl^VhW- gBl'ttP I DfflfflB 



5 P I DlflSI 13, ^72 ©«0ft**fc(W»i-<& 
P I DiMffStB 1 4 , 3RftBE*Sr#J»i-S P I DfMWK 
115, ^-lfV4CD|S5!,5fEaSr$iJ^li-5P I DfiJ«g 
gl 6, 3S««8<03g«ftSrSiW-t-5P IDMMKBi 

fc, ^^^-tfJ'fc^tSP I DIW»81ll-»o 

[0004] #-r?©*fflfE»», 3He*a»«s» 

jJfE*SrftiJ»i-5 p I D$iJ^SB i 4 ©K!^fitSr#t6t?SI 
p i DMffiRfll i 6 ©Rjgfll8:#l!i-cw 
Stt^m*SrS0«i-f-2) P I DfflffiKB l 7 co|9:!tii5r# 

btbTV^ (^J^tf, SteamBa lance Op 
timization in Chemical PI 
ant, in Proceedings of IFA 
C S ymp o s i umADCHEM ' 9 4 (199 

4) ) „ r.*ui, t"7^ hiDmm^^-ht^mm^r 

[0 0 0 5] 

Sr 1. 1 ixtcfate^^r-fr o fc fc ^7>-h© 

71, 2St^^ — tf>-3, 4, 5ti, ^^^tSK^eff 
2 0, I^ftff2 l^Lt«^H3Lfe^TV^r 
t, ^*^6, 7, 8tt^ — lf^3, 4, 5 K^n-m 

[0 0 0 6] 



(3) 



2000-78749 



[0 0 0 7] 

oo^ mm-k*%i^xmm<ib^*TA.i 1 oM'#f 

WJ«9i/77A 1 2 O -So Sjg-fki/^^A 110 

«, f-fxxm 1 1, ^^^-^jtssracasi 1 
2 , i^s^^v ii3, * a 114, mmitm 

i/*^ A l 2 0 14, <t—!? XtiU 12 1, *a-fkS5^ie 
fAAIt 12 2, ££ftfN*pstg«ff 123, *Jffi«Sli» 
*til*gpi 2 A\z.H*>miH.^X\^ n 
[0 0 0 8] i?AASBl 1 114, &W.7°7>-h<nty; 
<©SSrU T/^^^^A^SfcJtxDtO-C, A^»$tt 
fc!R«*tt^?*— **Jt»JHBl 1 2.&t**5gfl22S£ 
35 1 1 4fc«*&S*t5 0 ^5y-*ji*«J|«BSl 1 2 

x^-*tt»ft:8i3*gBi i4(r«*&$n-5o tta* 

7VH 1 3f4, IS^yhC^y, * — tf^O^ 

*«*}$gs5 1 1 2&xf&.mfcmm n 1 1 4 ic-owa $ 

[0 0 0 9] *3g-fk«^tI5 1 1 4 14, X-^A^gB 1 1 

iRTfs<7*~-#mfemn&i 1 2,tip^$ttS7 ? - 

til)©-?*!), *3'ffc&3SMS»±*jifcia»ii£*tii;*j 

»H 5I'M$^5 0 *jS-fk«3tfe*m^g|5 1 1 5 

Pow=7)*F* (Hin-Hi 
77 = f 1 (F) 

Hisent = f2 (Pout. 
S i n = S o u t 
Sin = f 3 (Pin, Tin) 
Sout=f3 (Pout, Ti 



A^gBl 2 2(:^$n5 c 

[ooio] ?— ?k*>^ \ 2 114, si^yhoft 

lilSry T/v^-r A^A^-^SfcfeOtO-C, A7J£n 
fctt1ltttt££ftffl*Ptt*«B 1 2 3t:«^n5 t *5g 

1 2 2 n, &&fcm&nmtiit>n 1 1 

5±9 9 Srgtf® 9 , &&&fcm&&n 1 2 3 Kfft 
*&-*-**:«>©t>©TNb3. £&ftfMttiift*8S 1 2 3»4, 
^-^A^SBl 2 lXtF«3M:«|MS*A*aJi 2 2± 

&mwm.n&mmj3U 124 ic^it-r-s tox-fo^o #j 

»'«^^*ffi*glJl 2 411, »JW2**IM^TffifMtPS 
120 0^i^-r5fc«)CD1>©-?fc5o 

[ooii] m 2 a, 05 -c*ta.!d ufc^ja-ft^x^-e 

SI$tiTV^«t7'7 >- >•©— 0SU:ej l ©^teffiffl 

l&t>13 2£#flSUTi¥»~!&f§-?-.5o E2lc*W-«k5 
*3g<ffc;S';*7 i A i i o^*5V^-cil, ^ 

^frt LraaF»fc*a*#-f 7i, 2 ©a#ie#,kt>* 

* — bf^3, 4, 5 0A«fE^sPj|ffflS*i,S D 
[0012] El 1 (DMiMit^^J-. 1 1 0 d 

*5 5 &® ASSESS l 14-rn, tiJUffiicitisa 

$tLfc^7^— ^, Miiy^yhrofts^ni 

3§rt.fc(-^«7'7Vh^;fls:(Djlte3^ h 3 
[0013] ?H7"7 ^ h ©fea-^^/V 1 1 3 (4, JK-f 

fcjJ' — fycf^ft, ^ - f>©^{C J; -o x^e^m 

[0014] •y^mzm-f^mm^'fML 9 
— tr>-ajS^* s i§^Si<D^, &i^-f5£ (1) ~ 

(7) T-iSi6$tu-5 0 
s e n t) + p (1) 
(2) 

T i s e n t) (3) 
(4) 
(5) 

sent) (6) 



(4) 



2000-78749 



Hi n=f 4 (Pin, Tin) 

[0015] rrx% PowW-ify?|«iffl^ n 

H i ntt^ — tf^SAnlg^tO^^^yV^ H i s e n 

in, Pouttt^ilf^-trySAP^ UJP^O 
EEJj s T i nft* — IfygAPl^oa^ T i s e n 

t ft^— tf ^aajp^asv^T^a:^ h p t e ^kLfct{5 

^LfcB#£>^5Ug.ft, Sin, S o u t ft^iVftl^ — 

[ooi6] * — trv&^utt, trvoRW-^- * 

^V^yVfH in, Hi sen t 2&LK^>' h n S i 
n, Sout^fjltl^M, JBEA<0#*ft»OB8 

2, f3, f 4ttv^nt>*j»»BB*Sr*i- P 
[0 0 17] /<?>-#jte»)|»l 1 2fc»V^Ttt, 

y^-t'yrti: y r^9-f jw/p 

if^-r^o <*ft, W^H^D-fe^JBiSrt) 

[ooi8] io± 5^fi^$nfc#^7^— tr> 

^B9i-5^^ ^ — * nmm^tmnu 1 1 4^-c«3i^« 
it^ajiEtt*a*« Hsu, mmimnm ihk 

4 , 5 o*WSr**»*HW'>^y A 120 fcffi*-t"5o 

[0019] — ^ N ^RSIHW^^-T- A 120ft, 3§® 

iRi-<5J:5te*0W-J-S. i~4fc>^ SiSte«*if£*A;fc 
SBl 2 2{CTS5ii*tl/5*ii4^7 1, 2^fS 
tW-*V3, 4, 5 OA^MHRffiffm* 8B 1 2 3 

&*ft!l»«J(8B 12 3 "Cft, T 5 — 9 A^gB 1 2 1 iOft 

«iLT*!3 3a*, *»bi»#«*AAa 1 2 2 left 5 



(7) 

5***^yAicj3^5R*«je3E, ^a»5feott« 
ffl^ms^mft, ^^isc»j»si^s*ai*aj 124^ 

LT, Tffift!l»3S« 2 00OPI DfrJ^g 14, 1 
6, 1 KDWtmfch LTftftShS. 
[0 0 2 1] 03C N ftj^U/cS: (1) ~ (7) 

-to H3fc*iivT\ y l 1 2ft, * 
— ^0/<7^- *Jf5E§rfT45^ fel^T/H 1 3 
3&»fe^?*^*j£te#»r4rt (l) - (7) 
atfi t tfc, ^A^SB 1 1 1 1)7/^^^ 
T'^ftl'ST'Pt^T — ^ F, Pin, Pout, Ti 
n, PowfSrA^t^o 

[0 0 2 2] a?9*-****J|«1 1 2ft, A^/L*: 
^o-t^^-^lcoVNT^: (1) - (7) *)to>fe4<5» 

JtSSlWSS l 1 2 ft, 3£m7°7^Yft<D7£^ y s 9 — tf 

t5 0 *»fcftJE&lsi i4ft, ^7^-^#i^a#&Bi 
1 2**«Lfc^9p«— ^fflEfcT 5 — ^AA»l 1 1*>6> 
A^Lfc^Pi?*^- £\ RtfW^l 13^bS 

>>h:£#i: LTCDilfen^ has*/Mcftft JzSftJHift 
ft, #^7, ?<0f&*^4fc*, MB* 

^^hoi^l:^ 12, 000 fcoi&*4^*fH#*i 

[0 0 2 3] Ull ^StLSSig^b^^^l 1 OStf 

2 o£>#fl»fgft, -tsx-^n^n^ 

7A|:J;oTMJW^ Tf?»-cA#"STfB4— 
^ ^ ^r^y ^ h «rfijfl§ LTSit 5 - 5 C 
JW±Oi5t-s (9*®>fbi/^^A 1 10&U* 

*»#JK^fAi 2 0»&ft8iiftitii8|«ri 

^h^#i:LTO*ai-fbS:BI5rfc*ST#fti. 04ft, 

*5S<bsy«SA«tt»a^jfflJtt«g^^±u-c 

v^Ct^atWo ^_h, *3BWSrEl2»c^-J-««^ 

Wttttottjtojgm^^ > h k ta^Tft art ft^» 

[0 0 2 4] 

[^p^O^j*] «±o±5»-**W^J:jxtf % «F^*l>«r 



2000-7 8749 





10 0 






110 




_b§:0£ £ £ Q 


111 




f rTvTI ~T~T /T~\. W< J--v an 1 


112 






113 






114 






115 






12 0 




[03] *&w\z£%s<7*~?fefefe^%im<DMm'7 


12 1 






12 2 




[04] *^^^J:5*ig^*J«OttfgSr^:-r^m*0 


12 3 






12 4 




[0 5] ^m^7^h^-^o«^;0-t?fe^ o 


2 0 0 




[»-§-o{&ejn 







1] 



100 



110 



111 



112 



113 



121 



120 



toMtrnw 122 



****** 



V-123 



124 



200 



[04] 





[03] 



112 

\ 





(72)3fi«# *)\\ urn 



F^ — 5G066 AA03 AA05 AE09 

5H004 GA14 GA16 GB04 HA02 HA03 
HA14 HA16 HB02 HB03 HB14 
JA03 KA71 KB02 KB04 KB06 
KC06 KC08 KC28 LAOS LAI 5 
LA 18 

5H590 AA02 EA16 EB25 HA06 HA12 
HA15 JA02 JA12 JA13 JA14 



